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INTRODUCTION
The current Armor Machine Gun is the US M219, a 7.62mm machine gun, designed to be mounted coaxially with the main tank armament and have applications to other armor vehicles. The operation/maintenance history shows that this weapon system has performance deficiencies which cannot be corrected by minor redesign.
A joint effort was initiated by AMC and TRADOC in May 74 to select a possible replacement for the M219 from the world-wide "off-the-shelf" hardware. The weapon candidates are presented in Table 1 , all are 7.62mm systems.
This analysis compared each candidate based on TRADOC proposed attributes and quantitative weighting of these attributes. The following section describes the attributes considered in evaluating the candidate weapon systems.
ATTRIBUTES
The attributes are divided into three major categories, presented in Figure 1 and defined as follows: 
ANALYSIS
An analysis comparing the attributes of each candidate was conducted utilizing the available test results and the consensus of judgments from engineering experts in their specialized areas.
The analysis was initiated by bringing together knowledgeable experts of the US and foreign weapon systems from Rodman Laboratories. These experts expressed their opinions and feelings about each candidate performance in a particular category. They supported their opinions and judgments by test results and data or drawing on past experience with the weapon system or comparable weapon systems. This discussion ensued until a consensus was reached as to the ranking of the weapons in order from 1 to 9. Ties were allowed (i.e., if two weapons were considered equal for an attribute category, they would both be given the same ranking). The assumptions and criteria used in ranking the candidate weapons for each attribute are presented in Table 2 .
After an agreed ranking was achieved, the experts were asked to separate the ranked weapons as to relative performance in each category (i.e., how well did the "best" (ranked 1) weapon perform over the "second best" (ranked 2) and etc.). These scores were scaled from 0 to 10 with the top ranked weapon receiving a value of 10.
RESULTS
The scores are presented in Table 3 for each attribute. The product of each score with its corresponding attribute weight is presented in Table 4 ; the sum of these weighted scores was used to establish the weapon ranking. The weighted scores clustered into three groups. The high group contained the M60E2 and the MAG58 with scores of 8.3 and 8.1, respectively. The middle group contained the M219, M219PI, PKM, L8A1, AAT52, and the MG3. The scores ranged from 6.8 to 7.6. The low group contained only the Cl with a score of 5.6. The scores and groups are presented in Table 5 Based on experience and studies conducted in machine gun/vehicle interfaces. Also, considered were ammo storage and fire control systems.
Based on receiver life test data.
Based on parts usage data for US candidates and limited test experience on foreign weapon systems.
Based on number of tools and special equipment needed for field and higher maintenance levels.
.All weapons were rated the same except for the Russian PKM which requires serial numbered parts (i.e., limited or non-existence of part interchangeability) .
Based on test data and experience.
Judged the same for all weapons as no information was available.
.Based on test data.
Based on test data. Canadian Cl 5.58
SENSITIVITY ANALYSIS
A sensitivity analysis was conducted on the weights assigned to the three major categories -Technical Performance, Physical Characteristics and RAM-D. Variations of these weights affect the scores and the ranking of the candidate weapons. The scores attained by the candidate weapon in each of the three categories are presented in Table 6 . These scores, when multiplied by the respective category weights and summed, produce the weighted performance scores used to establish the weapon ranking.
Analysis of these scores indicates that if each category is assigned a weight above 0.07, then the M60E2, MAG58, and the M219 constitute a dominate set of weapons, i.e., at least one of them will rank higher than the other 6 candidates. For example, the M219 dominates the M219PI unless RAM-D and Technical Performance are assigned weights less than 0.07. Weights below 0.07 were not considered appropriate as these would effectively eliminate the attribute category from having an impact on the decision; therefore, all candidates except for the M219, MAG58, and M60E2 were excluded from further analysis. The system used to rank each weapon consisted of adding the weighted scores for each candidate at each level depicted in the dendritic tree shown in Figures 1 through U. The weapons were ranked in decreasing order, i.e., the weapon with the largest sum-of-weighted scores was ranked number one. This section addresses the question: how sensitive is the ranking to the weights applied to each of the major categories, Technical Performance, Physical Characteristics, and RAM-D?
The M60E2, MAG58, and M219 constitute a dominant set of weapons. That is, at least one of them will be ranked number one for any weights assigned above 0.07« To determine the sensitivity of the ranking among these three candidates let A be a vector of weights assigned to each major category and S^ be the score vector for the ith candidate. A feasible A is defined as l\± = 1 and \± > 0. This states that all weights contribute positively to the ranking. Setting WS^ = WSj i,j = 1, 2, 3 i ^ J, we find there exists a set of feasible weights which will result in equal weighted scores. This set of equal scores is defined by a line. On one side of the line one weapon dominates and on the other side the remaining weapon dominates. These lines can be solved for each weapon pair.
The following equations describe the weighted scores for each weapon: Since EA^ = 1, an assignment of two weights specifies the third. The space of assignable weights can be illustrated graphically with any two of the weights as the primary axes. The Equations (B.l), (B.2), and (B.3) correspond to lines A, B, and C, respectively, in Figure B -l. Line A defines the set of weights where the weighted scores for the M219 and M60E2 are equal, To the right of this line, the M60E2 will dominate and to the left the M219 will dominate. Likewise, line B and C define the set of weights where the M219 vs MAG58 and M60E2 vs MAG5Ö are equal. Since the M60E2 dominates the MAG58 to the left of line C and also dominates the M219 to the right of line A, the M60E2 dominance region lies between lines A and C as shown in Figure 6 . The M60E2 occupies 51$ of the feasible space, the M219 occupies U2#, and the MAG58 occupies the remaining 1%, Since the three lines do not intersect within the feasible region, it can be concluded that no feasible set of weights exist such that all three weapons would be ranked equally. 
